Background and objectives Older adults with ESRD often receive care in skilled nursing facilities (SNFs) after an acute hospitalization; however, little is known about acute care use after SNF discharge to home.
Introduction
Recent studies among older Medicare beneficiaries admitted to the hospital show that nearly 20% are rehospitalized within 30 days of discharge from hospital to home and that 12%-15% are hospitalized within 30 days of discharge from a skilled nursing facility (SNF) to home (1) (2) (3) . With the Affordable Care Act's Hospital Readmissions Reduction Program, there is now growing interest in transitional care interventions to lower rehospitalizations. Transitional care interventions aim to optimize care coordination and patient and/or caregiver empowerment for continual management of multiple comorbid conditions upon patient transfer to home (or any location) (4, 5) . Often with a multidisciplinary approach, these interventions have been implemented in multiple care settings, including hospitals and SNFs, and designed for specific conditions (e.g., heart failure, stroke, or myocardial infarction) (6) (7) (8) (9) (10) .
Older adults with ESRD have high rates of hospitalization for acute events (e.g., stroke, fracture, and infection) and are often discharged to SNFs for shortterm rehabilitation and/or skilled nursing care (11, 12) . ESRD is associated with a 42% higher rate of rehospitalizations after hospital discharge to home (3), but little is known about patterns of acute care use among older adults with ESRD who are discharged home from SNFs. It is possible that older adults with ESRD might have a higher risk of acute care use after SNF discharge than those without ESRD due to their greater burden of comorbidity, progressive functional decline, and treatment burden (13) (14) (15) . Alternatively, they may have a lower risk of acute care use as a result of their more frequent contact with healthcare providers in their dialysis centers, which ensures closer clinical follow-up. Understanding acute care use after SNF discharge in this population may highlight a growing need for and inform the development of ESRD-specific transitional care interventions. The purpose of this retrospective cohort study was to measure the frequency of acute care utilization after SNF discharge among older adults with ESRD and to identify patient and facility characteristics associated with acute care use within 30 days of SNF discharge.
Materials and Methods

Study Design
We conducted a subgroup analysis among patients with ESRD included in a larger observational study of older Medicare beneficiaries discharged home from SNFs in North and South Carolina between January 1, 2010, and August 31, 2011 (1) . Medicare Part A and Part B claims for 2008-2011 were used to ascertain the characteristics of each patient in the year before SNF admission and to measure outcomes within 30 days after SNF discharge. SNF organizational characteristics were ascertained from Nursing Home (NH) Compare data for October 2010. This study was approved by the US Centers for Medicare and Medicaid Services and was granted exemption from the Duke University Institutional Review Board.
Study Population
All patients in the cohort were Medicare beneficiaries residing in North or South Carolina who were transferred from a hospital to a SNF and then discharged from the SNF to home within 106 days of SNF admission. We used a limit of 106 days to identify patients with SNF stays primarily reimbursed by Medicare under its 100-day reimbursement policy, and 6 additional days were included to incorporate patients with discharge delays. Patients discharged to home were included if they received home health services; however, patients who received home hospice services were excluded because home hospice care might be expected to influence rates of acute care use (16) . We used the Medicare denominator file to identify beneficiaries with ESRD based on the following criteria: (1) current reason for Medicare entitlement indicated as ESRD, (2) Medicare status code for ESRD, or (3) presence of a Medicare ESRD flag. Exclusion criteria were as follows: (1) age ,65 years at the time of SNF admission, (2) incomplete Medicare Part A and Part B coverage during the study period, or (3) Medicare managed care coverage at any time during the study period. These exclusion criteria were applied by the parent study to select a cohort with homogeneous health insurance coverage (1).
Variables
The primary outcome was time to first acute care usedefined as hospitalization or emergency department (ED) visit without hospitalization-within 30 days after SNF discharge. Time to first acute care use was taken as the number of days from SNF discharge to first acute care use. Additional outcomes included receipt of acute care use in the first 24 hours after SNF discharge, time to first acute care use within 90 days after SNF discharge, and proportion of deaths within 30 and 90 days after SNF discharge.
Medicare claims for the year before SNF admission were used to ascertain patient study variables, which included age at SNF admission, sex, state of residence at the time of SNF admission (North or South Carolina), Medicare-Medicaid dual enrollment status (defined by presence of a state Medicaid payment toward a resident's Medicare premium in at least 1 month during the year before SNF admission), and race. We included race as a study variable because racial disparities exist in both prevalence of ESRD and use of SNFs (17, 18) . Race as recorded in the Medicare denominator file was aggregated into three categories (white, black, and other) because ,1% of the parent study's cohort had race besides white or black (1) . We also included number of hospitalizations within 90 days before SNF admission, comorbid conditions and Charlson comorbidity score based on International Classification of Diseases-Ninth Revision (ICD-9) codes in inpatient Medicare claims (19) From NH Compare, we obtained information on the following SNF characteristics: facility bed count, ownership status (unknown, for-profit, government, or nonprofit), registered nurse hours per resident day, and licensed practical nurse hours per resident day (20) .
Statistical Analyses
Patient and SNF study variables were reported as proportions for categorical variables and means with SDs or medians with interquartile ranges (IQRs) for continuous variables. Bivariate analyses were conducted to compare patient characteristics by presence of the primary outcome.
We used the Kaplan-Meier method to estimate the survival curve for time to first acute care use. Patients were censored at the time of death or at the end of the follow-up period (i.e., 30 days for the primary analysis, 90 days for the supplementary analyses). A Cox proportional hazards regression model was used to measure the adjusted association of all patient and SNF characteristics described above with time to first acute care use within 30 days of SNF discharge. Facilities missing variables from NH Compare (bed count [n=11], ownership status [n=11], and nursing hours [n=20]) were excluded from multivariate analyses. All statistical analyses were performed with SAS 9.2 software.
Results
Patient and Facility Characteristics
Our cohort was established from 194,658 stays by Medicare beneficiaries in North and South Carolina SNFs between January 1, 2010, and August 31, 2011 ( Figure 1 ). As performed in the parent study (1), the following exclusions were applied: (1) SNF stays of patients who were not residents of North or South Carolina (n=7882) and not discharged home (n=104,572), (2) stays .106 days (n=678), (3) stays that were not preceded by an acute hospitalization (n=4771), (4) additional stays for patients who had .1 stay in the study period (n=8942), (5) duplicate stays or database sorting errors (n=864), and (6) stays that were not located in the Medicare denominator file (n=862). After identifying 64,864 unique patients, the following additional exclusions were applied in the parent study: (1) patients aged ,65 years (n=6161), (2) patients with stays in both states (n=1), (3) patients who did not have full Medicare coverage or had Medicare managed care (n=3657), and (4) patients who died before discharge (n=228) (1) . Of the 55,980 patients identified in the parent study (1), 54,727 patients did not meet criteria for ESRD and an additional 30 patients were excluded because the SNF was not in North or South Carolina. The remaining 1223 (2% of the parent study) patients were included in the analytic sample.
The average age was 75.0 years (SD 6.5), 9% of cohort members were aged $85 years, 46% were classified as black, and 36% were dually eligible for Medicare and Medicaid (Table 1) . Between January 1, 2010, and August 31, 2011, members of this cohort were discharged from 392 unique SNFs. Most facilities (65%) cared for two to nine unique cohort members with ESRD over the study period, whereas 121 (31%) cared for only one and 15 (4%) had .10 patients with ESRD. Almost half of the facilities (42%) had 101-150 beds, and 83% were for-profit facilities. Mean nursing hours per resident day were 0.73 hours (SD 0.71) for registered nurses and 0.91 (SD 0.31) for licensed practical nurses.
Acute Care Use and Mortality after SNF Discharge
Within 30 days of SNF discharge, 531 patients (43%) had one or more acute care encounters consisting of a total of 392 hospital admissions and 252 ED visits without admission. The median time to first acute care use was 37 days ( Figure  2 ). The incidence rate of acute care use after discharge decreased from 20.9 per 1000 patient-days within 30 days to 14.9 per 1000 patient-days within 90 days. Acute care use was documented for 7% of patients within 24 hours and 66% within 90 days of SNF discharge. Eight percent (n=99) of patients died within 30 days of SNF discharge and 18% (n=215) died within 90 days of SNF discharge.
Predictors of Acute Care Use after SNF Discharge
Compared with patients who did not receive acute care within 30 days of SNF discharge, those who did were more likely to be black (51% versus 42%; P=0.01), dually eligible (41% versus 32%; P,0.001), had higher Charlson comorbidity scores (mean 4. Table 1) . Hospital discharge diagnoses (ICD-9 SDGs) immediately preceding the index SNF stay did not differ for those a SNF stays included in the analysis were for patients discharged to home. Patients who were discharged to additional inpatient care (e.g., another SNF, long-term care facility, hospice facility, or hospital) were excluded from this cohort. b A qualifying hospitalization is defined as a hospitalization within 30 days before SNF admission that lasted at least 3 days. SNF, skilled nursing facility.
with and without early acute care use. Length of stay in the SNF was significantly shorter among patients who used acute services within 30 days of discharge compared with those who did not (mean 31. 4 Table 2 ). The rate of acute care use in patients with index hospital discharge diagnoses for cellulitis, abscesses, or chronic skin ulcers was more than twice the rate in patients with discharge diagnoses in the reference group (all other SDGs not listed in Table 2 ) (HR, 2.59; 95% CI, 1.36 to 4.45). By contrast, home health use after SNF discharge was associated with a lower rate of acute care use (HR, 0.72; 95% CI, 0.59 to 0.87). None of the SNF characteristics (e.g., facility bed count, ownership status) was associated with rate of acute care use within 30 days of SNF discharge.
Discussion
To our knowledge, this is the first study to describe acute care use after SNF discharge in older adults with ESRD. Nearly half (43%) of cohort members were hospitalized or seen in the ED within the first 30 days after SNF discharge, and by 90 days after discharge, most patients (66%) had some acute care use. Although several patient characteristics (race, dual enrollment status, higher comorbidity score, prior hospitalizations) were predictive of acute care use within 30 days of SNF discharge, none of the SNF characteristics were associated with time to first acute care use after SNF discharge. However, use of home health services was associated with a lower rate of acute care use. This study highlights an under-recognized problem with the care transition from SNF to home for older adults with ESRD.
Our study demonstrates that older adults with ESRD have substantially higher rates of acute care use after SNF discharge than have been reported in the wider population of older Medicare beneficiaries. Rates of acute care use within 30 days of SNF discharge among patients with ESRD were .2-fold those reported for the broader population of older Medicare beneficiaries discharged home after a post-acute SNF stay (20.9 visits per 1000 patient-days versus 8.6 visits per 1000 patient-days) (1). At each time point after discharge, the proportion of patients using acute care services was at least 2-fold that among the broader population of Medicare beneficiaries ( Figure 2) (1). Although it is possible that acute care use within 24 hours of SNF discharge might represent acute care admissions from the dialysis unit before planned SNF discharge, the overall incidence rate of acute care use during subsequent time periods was still extraordinarily high compared with the broader population of Medicare beneficiaries. Overall, the high rates of acute care use among members of this cohort likely reflect their high disease burden and clinical vulnerability demonstrated by higher Charlson comorbidity scores, more hospitalizations before SNF stay, and higher death rates than reported for the parent cohort (1). These results highlight the importance of understanding modifiable risk factors of acute care use after SNF discharge in older adults with ESRD in order to identify interventions to curb acute care use in this population. Among members of this cohort, soft tissue infections at the time of SNF admission were strongly associated with acute care use within 30 days of SNF discharge and support the potential importance of efforts to optimize wound management among patients transitioning from SNF to home (21) . Although none of the SNF organizational characteristics were associated with early acute care use in our study, prior studies have suggested that direct care hours per patient are associated with resident outcomes (22) . Additional studies on SNF staffing patterns and care planning for older adults with ESRD may help confirm whether there are organizational characteristics that could be modified to improve acute care use after SNF discharge. A better understanding of how SNFs assess readiness for discharge and conduct discharge planning in patients with ESRD might also help to identify opportunities to reduce acute care use after these patients transition home.
Transitional care interventions may reduce acute care use after SNF discharge in older adults with ESRD. Transitional care interventions (e.g., The Care Transitions Intervention, Transitional Care Model, and Project ReEngineered Discharge) improve 30-day rehospitalization rates through the following key strategies: medication review, standardized discharge planning (e.g., appointment scheduling and patient education), and routine home visits starting within days of discharge (6, 7, 9, 10) . Routine home visits bridge care between the inpatient setting and home through the use of advanced practice nurses who assess symptoms and help patients and/or caregivers manage medications for multiple chronic conditions and navigate their environment (6, 9) . In considering transitional care interventions for SNF residents with ESRD, it should be noted that rates of acute care use in our cohort were highest in the first 30 days after SNF discharge, and home health use was significantly associated with lower rates of acute care use. Thus, a concentrated effort of transitional care interventions, specifically timely follow-up appointments and home visits, in the first 30 days after SNF discharge may yield considerably lower acute care utilization (23) . These transitional care interventions could also address the unique challenges of older adults with ESRD, such as dialysis time constraints and progressive functional decline (14) .
This study has the following limitations. First, the study was conducted using Medicare claims, which are known to be insensitive (24, 25) . Second, use of the Medicare denominator file rather than linkage to the US Renal Data System to ascertain ESRD may have resulted in incomplete capture of patients with ESRD in the parent cohort. Third, we used Medicare claims to define clinical characteristics and ICD-9 SDG codes to define primary hospital discharge diagnosis, but we were unable to test associations of individual diagnoses within each SDG. In addition, information that might be important in understanding patterns of acute care use after SNF discharge was not available in our limited data set for this project (e.g., length of time on dialysis, dialysis modality and access type, chief complaint at time of acute care use, detailed information on clinical status at time of SNF discharge, adequacy of caregiver support, quality of discharge planning and care coordination). Finally, it is unclear whether our findings are generalizable to younger adults (aged ,65 years) with ESRD who are admitted to SNFs.
Older adults with ESRD have markedly higher rates of acute care use within 30 days of SNF discharge than reported for the wider population of older Medicare beneficiaries (1, 2) . In this cohort of older adults with ESRD, rates of acute care use after SNF discharge were higher among black patients, among those with Medicare-Medicaid dual enrollment, among those with a higher burden of comorbidity, and among those with hospital diagnoses of soft tissue infections. Rates were lower among those who received home health services after SNF discharge. Collectively, these findings highlight the significant risk of acute care use after SNF discharge among patients with ESRD and suggest that there may be untapped opportunities to improve care transitions and limit acute care use in this population. 
